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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the image processing system which changes the input system image data which is inputted 
from an image input means and consists of the 1st color coordinate system into the output system image 
data which consists of the 2nd color coordinate system in which an output is possible with an image 
output means A conversion means to change into the middle image data which consists of the 2nd color 
coordinate system which has the color-gamut range set up more widely than the color reproduction field 
of the above-mentioned image output means in the input system image data inputted from the above- 
mentioned image input means. The image processing system characterized by having a compression 
means to compress the above-mentioned middle image data into the range of the color reproduction field 
of the above-mentioned image output means. 

[Claim 2] Furthermore, it is the image processing system according to claim 1 which has a separation 
means divide into the data outside the field of the color-reproduction field of the above-mentioned 
image output means, and the data in a field the middle image data which consists of the 2nd color 
coordinate system, and is characterized by for the above-mentioned compression means to compress the 
data outside the field of the color-reproduction field of the above-mentioned image output means into 
the location of the minimum distance of the rim section of the color-reproduction field of the above- 
mentioned image output means. 

[Claim 3] About the middle image data which consists of the 2nd color coordinate system, fiirthermore, 
after [ the rim section of the color reproduction field of the above-mentioned image output means ] 
setting up a compression boundary inside a little It has a separation means to divide into the data outside 
a compression boundary, and the data within a compression boundary the middle image data which 
consists of the 2nd color coordinate system of the above. The above-mentioned compression means The 
image processing system according to claim 1 characterized by compressing the data outside the field of 
the color reproduction field of the above-mentioned image output means into the field between the 
above-mentioned compression boundary and the rim section of the above-mentioned color reproduction 
field. 

[Claim 4] The above-mentioned compression means is an image processing system according to claim 1 
characterized by maintaining the component ratio of two or more color components, and compressing 
into the color reproduction field of an image output means for every pixel data of the middle image data 
which consists of the 2nd color coordinate system. 

[Claim 5] The above-mentioned compression means is an image processing system according to claim 1 
characterized by maintaining almost uniformly the difference of the maximimi of two or more color 
components, and the minimum value, and compressing into the color reproduction field of an image 
output means for every pixel data of the middle image data which consists of the 2nd color coordinate 
system. 

[Claim 6] An image input means to generate the input system image data which consists of the 1st color 
coordinate system. An image-processing means to change the input system image data generated with 
the above-mentioned image input means into the output system image data which consists of tiie 2nd 
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color coordinate system, Image formation equipment characterized by having had an image output 
means to perform output processing using the output system image data changed with the above- 
mentioned image-processing means, and having the image processing system given in any [ above- 
mentioned claim 1 thru/or ] of 5 they are as the above-mentioned image-processing means. 
[Claim 7] In the image-processing approach of changing the input system image data which consists of 
the 1st color coordinate system into the output system image data which consists of the 2nd color 
coordinate system In case the input system image data which consists of the 1st color coordinate system 
of the above is changed into the 2nd color coordinate system It changes into the middle image data 
which consists of the 2nd color coordinate system which has the color-gamut range once set up more 
widely than the color reproduction field of the above-mentioned image output means. Then, the image- 
processing approach characterized by obtaining ou^ut system image data by compressing the above- 
mentioned middle image data into the range of the color reproduction field of the above-mentioned 
image output means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image processing system which changes input 
image data appropriately according to the color reproduction field of an image output unit, image 
formation equipment, and the image-processing approach. 
[0002] 

[Description of the Prior Art] With color picture output units, such as a CRT display and image 
formation equipment using an electrophotography process or an Inkjet method, the input data from 
color picture input devices, such as a scanner, is usually differed from the color reproduction field 
(following and input system color reproduction field) of a color picture input device, and the color 
reproduction field (following and output system color reproduction field) of a color picture output unit, a 
display or when carrying out a printout, and the direction of an input system color reproduction field has 
a large color reproduction field. For this reason, many color picture arts which match both color 
reproduction field appropriately are proposed by color-gamut compression which compresses an input 
system color reproduction field even into an output system color reproduction field color. 
[0003] For example, with a color inverter given in JP,9-224162,A, it is the input image data of a RGB 
system to the beginning CIEL* a* b* It changes into data (CIE:Commission Internationale de 
I'Eclairage: Commission Internationale de I'Eclariage). At this time, as color-gamut compression 
processing, the input image data of the color in the exterior of the imagination color reproduction region 
range of the output unit to which the color reproduction region of the printer which is an output unit was 
expanded holds a hue and lightness as much as possible, and is changed into the output image data of 
the color equivalent to the location of the outermost edge of the color reproduction space memorized 
beforehand. 

[0004] And the input image data of the color (the color equivalent to the location of the outermost edge 
is included) in the interior of the color reproduction range expanded virtually is changed into the color of 
color reproduction within the limits of an actual output imit according to the saturation. 
[0005] 

[Problem(s) to be Solved by the Invention] However, a problem as shown below arises with the above- 
mentioned conventional configuration. 

[0006] For example, CIEL* a* b* The configuration of the color reproduction range of space is carrying 
out the complicated configuration as shown in drawing 1 1 , and since very much becomes complicated 
[ the count when compressing the color reproduction range ], there is a problem that the data processing 
takes time amount (for example, by the hue or lightaess, a field must be divided and it must calculate for 
every field). 

[0007] Moreover, in processing of the above-mentioned official report, in changing the RGB code which 
is input image data into the CMY signal which is output image data, color coordinate transformation 
must be performed twice (RGB->L*a* b*, L* a* b* ->CMY), and there is a problem that it becomes 
difficult for the conversion error at this time to become large, and to express an exact color. 
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[0008] furthermore, above-mentioned CIEL* a* b* Lightness L* in space although there is a domain ~ 
chromaticity a* -b* **** ~ since there is no domain - CIEL* a* b* The color reproduction range of 
space can determine only a near configuration, but has the problem that exact conversion is difficult. 
[0009] This invention was made in order to solve the above-mentioned trouble, and the purpose is in 
providing with the image-processing approach the image processing system which can perform exact 
color correction processing at high speed, image formation equipment, and a list in the image processing 
accompanied by color-gamut compression. 
[0010] 

[Means for Solving the Problem] The input system image data which is inputted from an image input 
means and consists of the 1st color coordinate system in order that the image processing system of this 
invention may solve the above-mentioned technical problem In the image processing system changed 
into the output system image data which consists of the 2nd color coordinate system in which an output 
is possible with an image output means A conversion means to change into the middle image data which 
consists of the 2nd color coordinate system which has the color-gamut range set up more widely than the 
color reproduction field of the above-mentioned image output means in the input system image data 
inputted from the above-mentioned image input means. It is characterized by having a compression 
means to compress the above-mentioned middle image data into the range of the color reproduction field 
of the above-mentioned image output means. 

[001 1] In case the input system image data expressed according to the 1st color coordinate system is 
changed into the 2nd color coordinate system (usually CMY or RGB space) used by the output system 
according to the above-mentioned configuration, in the 2nd color-coordinate-system space, a color 
reproduction field is mapped as middle image data which has the color-gamut range set up more widely 
than the color reproduction field of an image output means. 

[0012] Then, although the output system image data which suited the color-reproduction field of an 
image output means by performing compression processing to the above-mentioned middle image data 
is obtained, since the color-coordinate-system space of the above 2nd is expressed here in cube space, it 
is conventional L* a* b*. The count at the time of performing compression processing in space 
compared with the case where color-gamut compression is performed becomes easy, and exact color- 
correction processing can carry out at high speed. 

[0013] In addition, the above-mentioned output system image data does not restrict after that that by 
which a direct output is carried out with an image ou^ut means, but fiirther, after desired image 
processings, such as black generation / lower color removal processing, and filtering, are performed, it 
may be outputted. 

[0014] Moreover, the above-mentioned image processing system has a separation means divide into the 
data outside the field of the color-reproduction field of the above-mentioned image output means, and 
the data in a field ftirther the middle image data which consists of the 2nd color coordinate system, and 
the above-mentioned compression means can consider as the configuration which compresses the data 
outside the field of the color-reproduction field of the above-mentioned image output means into the 
location of the minimum distance of the rim section of the color-reproduction field of the above- 
mentioned image output means. 

[0015] According to the above-mentioned configiu-ation, about the data in the color reproduction field of 
the image output unit separated by the above-mentioned separation means, compression processing (data 
conversion) by the compression means is not performed. Moreover, since compression processing is 
performed about the data outside a color reproduction field so that it may become the point of tiie 
minimum distance in the rim section of this color reproduction field, the amount of data conversion by 
color-gamut compression serves as min. For this reason, the above-mentioned middle image data which 
consists of the 2nd color coordinate system can be outputted as nearest color to the input system image 
data of the 1st color coordinate system used as a target color, and becomes possible [ performing exact 
color reproduction ]. 

[0016] Further the above-mentioned image processing system about the middle image data which 
consists of the 2nd color coordinate system moreover, after [ the rim section of the color reproduction 
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field of the above-mentioned image output means ] setting up a compression boundary inside a little It 
has a separation means to divide into the data outside a compression boimdary, and the data within a 
compression boundary the middle image data which consists of the 2nd color coordinate system of the 
above. The above-mentioned compression means The data outside the field of the color reproduction 
field of the above-mentioned image output means can be considered as the configuration compressed 
into the field of Hazama of the above-mentioned compression boundary and the rim section of the 
above-mentioned color reproduction field. 

[0017] According to the above-mentioned configuration, the data of the compression boundary exterior 
where compression processing is performed about the color near [ which the saturation of gradation 
tends to generate by compression processing by the above-mentioned compression means ] the rim 
section are compressed into the field fi-om a compression boundary to the rim section of the color 
reproduction field of an image output means. For this reason, in this field, the gradation nature of the 
compressed data is saved and it becomes possible to perform color reproduction which maintained 
gradation nature more. 

[0018] Moreover, in the above-mentioned image processing system, the above-mentioned compression 
means can be considered as the configuration which maintains the component ratio of two or more color 
components, and is compressed into the color reproduction field of an image output means for every 
pixel data of the middle image data which consists of the 2nd color coordinate system. 
[0019] According to the above-mentioned configvu-ation, the component ratio of each color is 
maintained the compression fi-ont by the compression means, and after compression, and the output also 
of a manuscript like a printing paper photograph with a large color gamut which maintained the hue is 
attained. Moreover, color reproduction can be performed, without saturating gradation in the image after 
an output. 

[0020] Moreover, in the above-mentioned image processing system, the above-mentioned compression 
means can be considered as the configuration which maintains almost imiformly the difference of the 
maximum of two or more color components, and the minimum value, and is compressed into the color 
reproduction field of an image output means for every pixel data of the middle image data which 
consists of the 2nd color coordinate system. 

[0021] According to the above-mentioned configuration, the difference of the maximum and the 
minimum value in each color component of the image data of the 2nd color coordinate system will be 
maintained by the middle image data before compression by the compression means, and the output 
system image data after compression, and it becomes possible to perform color-gamut compression 
processing in which saturation maintenance before and after compression was thought as important. 
[0022] 

[Embodiment of the Invention] It will be as follows if one gestalt of operation of this invention is 
explained based on drawin g 1 thru/or drawing 10 . 

[0023] The outline configuration of the digital color copying machine which is image formation 
equipment applied to the gestalt of this operation at drawing 2 is shown. The above-mentioned digital 
color copying machine constitutes the digital color copying machine as a whole by connecting the color 
picture input unit (image input means) 2 and the color picture output imit (image output means) 3 to the 
color pictiu-e processor (image-processing means) 1 , as shown in drawing 2 . 

[0024] Moreover, the above-mentioned color picture processor 1 consists of the A/D-conversion section 
10, the shading compensation section 11, the input gradation amendment section 12, the field separation 
processing section 13, the color correction section 14, the black generation / lower color removal section 
15, the spatial filter processing section 16, the output gradation amendment section 17, and the gradation 
reappearance processing section 18. 

[0025] The above-mentioned color picture input unit 2 consists of the scanner sections equipped with 
CCD (Charge Coupled Device), and the reflected light image fi-om a manuscript is read in CCD as an 
analog signal of RGB (R:red, G:green, and B: blue), and it inputs it into the color picture processor 1. 
[0026] The analog signal read with the color picture input imit 2 The inside of the color picture 
processor 1 is sent in order of the A/D-conversion section 10, the shading compensation section 1 1, the 
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input gradation amendment section 12, the field separation processing section 13, the color correction 
section 14, the black generation / lower color removal section 15, the spatial filter processing section 16, 
the output gradation amendment section 17, and the gradation reappearance processing section 18. As a 
digital color signal of CMYK, it is outputted to the color picture output unit 3. 

[0027] The A/D (analog to digital) transducer 10 changes the analog signal of RGB into a digital signal, 
and the shading compensation section 1 1 performs processing which removes various kinds of distortion 
produced by the illumination system of the color picture input unit 2, the image formation system, and 
the image pick-up system to the digital RGB code sent from the A/D-conversion section 10. 
[0028] The input gradation amendment section 12 performs processing changed into the signal which 
the image processing system adopted as the color picture processors 1, such as a concentration signal, 
tends to treat at the same time it prepares a color-balance to the RGB code (reflection factor signal of 
RGB) by which various kinds of distortion was removed in the shading compensation section 11. 
[0029] The field separation processing section 13 separates each pixel in an input image into any of an 
alphabetic character field, a halftone dot field, and a photograph field they are &om an RGB code. The 
field separation processing section 13 outputs the input signal outputted from the input gradation 
amendment processing section 1 1 to the latter color correction section as it is while outputting the field 
recognition signal which shows to which field the pixel belongs based on a separation result to black 
generation / lower color removal section 15, the spatial filter processing section 16, and the gradation 
reappearance processing section 18. 

[0030] The color correction section 14 performs processing which removes the color muddiness based 
on the spectral characteristic of the CMY (M:Magenta [ Cxyanogen, / and ] Y: yellow) color material 
which contains an unnecessary absorption component for faithfiil-ized implementation of color 
reproduction. In addition, about the detail of the processing in the above-mentioned color correction 
section 14, it mentions later. 

[0031] Black generation / lower color removal section 15 performs black generation processing which 
generates a black (K) signal fi-om three chrominance signals of CMY after color correction, and lower 
color removal processing which deducts K signal acquired fi-om the original CMY signal by black 
generation, and generates a new CMY signal. Three chrominance signals of CMY are changed into four 
chrominance signals of CMYK by processing in above-mentioned black generation / lower color 
removal section 15. 

[0032] The method of performing black generation by skeleton black as an example of the above- 
mentioned black generation processing is common, this ~ an approach --**** ~ a skeleton curve ~ 
input-output behavioral characteristics ~ y=f ~ (~ x ~) ~ inputting ~ having ~ data ~ C ~ M ~ Y ~ 
outputting ~ having ~ data - C ~ ' ~ M ~ ' ~ Y ~ ' ~ K ~ ' ~ UCR (Under Color Removal) ~ a rate ~ 
gamma (0< gainma<l) - carrying out ~ if ~ formula (1) of the following [ processing / black 
generation / / lower color removal ] It is expressed. 
[0033] 
[Equation 1] 

'-■ ' : f^n i n(C. M. Y)} 
■Y-yK' 

[0034] The spatial filter processing section 16 is processed so that spatial filter processing by the digital 
filter may be performed based on a field recognition signal, an output image may fade by amending 
spatial frequency characteristics to the image data of the CMYK signal inputted from black generation / 
lower color removal section 15 and ******** degradation may be prevented. Moreover, the gradation 
reappearance processing section 18 as well as the spatial filter processing section 16 performs 
predetermined processing based on a field recognition signal to the image data of a CMYK signal. 
[0035] For example, in order that especially the field divided into the alphabetic character field in the 
field separation processing section 13 may raise the repeatability of a black alphabetic character or a 
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color alphabetic character, the amount of emphasis of high frequency is enlarged by the sharp emphasis 
processing in the spatial filter processing by the spatial fiher processing section 16. In the gradation 
reappearance processing section 18, the binarization in the screen of high resolution suitable for 
reappearance of a high region frequency or multiple-value-ized processing is chosen as coincidence. 
[0036] Moreover, about the field divided into the halftone dot field in the field separation processing 
section 13, low pass filter processing for removing an input halftone dot component is performed in the 
spatial filter processing section 16. And in the output gradation amendment section 17, after performing 
output gradation amendment processing in which signals, such as a concentration signal, are changed 
into the rate of halftone dot area which is the characteristic value of the color picture output unit 3, 
gradation reappearance processing (halftone generation) processed so that an image may finally be 
divided into a pixel and each gradation can be reproduced in the gradation reappearance processing 
section 18 is performed. 

[0037] Furthermore, about the field divided into the photograph field in the field separation processing 
section 13, binarization in the screen which thought the tone reproduction as important, or multiple- 
value-ized processing is performed. 

[0038] The image data to which each processing mentioned above was performed is once memorized by 
the storage means, is read to predetermined timing, and is inputted into the color picture output unit 3. 
[0039] Although this image output unit 3 outputs image data on record media (for example, paper etc.) 
and color picture formation equipment using [ for example, ] the electrophotography method and the ink 
jet method etc. can be mentioned, especially the image formation method applied here is not limited. 
[0040] Subsequently, the configuration and actuation of the above-mentioned color correction section 14 
are explained to a detail with reference to drawing 1 , drawing 3 , and drawing 4 . 
[0041] The above-mentioned color correction section 14 consists of the color data-conversion section 
(conversion means) 21, the color reproduction field setting section 22, the data separation section 
(separation means) 23, and a color reproduction field compression zone (compression means) 24, as 
shown in drawing 3 . 

[0042] The above-mentioned color data-conversion section 21 changes the input system image data of 
the 1st color coordinate system into the image data (middle image data) of the 2nd color coordinate 
system. The approach using LUT (Look Up Table) as the conversion approach here and the color 
conversion approaches currently generally used, such as the neural network method, are usable. 
[0043] In the configuration of drawing 3 , the 1st color coordinate system is an RGB system of color 
representation used in tiie input system image data inputted fi-om the color picture input devices 2, such 
as a scanner, and the 2nd color coordinate system is a CMY color coordinate system used for the 
printout in the color picture ou^ut units 3, such as a printer, however, R' which carried out color 
correction in the color picture output unit 3 in consideration of the difference in the device property of 
an input system and an output system, using an RGB system of color representation as the 2nd color 
coordinate system when the display output to a display etc. was performed ~ G ~ 'B' Data may be used 
as output system image data. 

[0044] Moreover, at this time, as shown in drawing 3 , the 1st and 2nd color coordinate transducer 21a 
and 21b is formed in the above-mentioned color data-conversion section 21, and it is L* a* b* from a 
RGB color coordinate. Conversion on a color coordinate, and L* a* b* Conversion on a CMY color 
coordinate firom a color coordinate may be performed in each color coordinate transducer. The relation 
of RGB-CIEL* a* b* and CIEL* a* b*-CMY can be asked by a neural network's use or the masking 
operation multiplier decision approach. 

[0045] The color reproduction field setting section 22 sets the color-gamut range of the middle image 
data of the 2nd color coordinate system changed in the color data-conversion section 21 as [-alpha, 
255+alpha], as shown in drawing 4 . That is, color-gamut compression processing in the color correction 
section 14 takes the middle image data of the 2nd color coordinate system changed in the color data- 
conversion section 21 larger than the color reproduction field of an image output unit, performs color- 
gamut compression in a CMY color space by compressing the above-mentioned middle image data into 
the range of the color reproduction field of an image output unit [0,255], and obtains the output system 
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image data which suited the color reproduction field of an image output unit. Thus, the above-mentioned 
color data-conversion section 21 changes the input image data of the 1st color coordinate system into the 
middle image data of the 2nd color coordinate system according to the range set up in the color 
reproduction field setting section 22 (SI : refer to drawing 1 ). 

[0046] Here, the approach for outputting the middle image data of the 2nd color coordinate system 
changed in tiie above-mentioned color data-conversion section 21 in the condition of having taken more 
widely than the color reproduction field of an image output unit is explained. 

[0047] Considering the case where the RGB data which are the 1st color coordinate system are changed 
into the CMY data which are the 2nd color coordinate system as an example, the color patch (CMY) of a 
large number outputted from the image output unit by the conversion approach by the Unearity matrix as 
easiest approach is scanned, and it asks for the reading data (RGB), and is =(c, m, y) MTXx (r, g, b) 
from the correspondence relation. 

What is necessary is just to search for the becoming matrix MTX. 

[0048] For example, when the most vivid yellow (c, m, y) (= (0 0,255)) in which an output is possible is 
scanned with tiie above-mentioned image output unit, supposing the reading data is = (r, g, b) (200, 200, 
20), by the conventional conversion approach, it is =(0 0,255) MTXx (200, 200, 20). 
It is set as the matrix MTX which becomes. 

[0049] on the other hand, in this invention, supposing the color when scanning still more vivid yellow is 
= (r, g, b) (230, 230, 10), the data of the 2nd color coordinate system corresponding to this will be set as 
the value (an output with an image output unit is possible ~ out of range) besides the domain = (c, m, y) 
(-5, -5,260). thus, the data of a temporary value ~ some ~ setting up - the data of a color patch, and the 
above ~ temporary data ~ doubling ~ =(c, m, y) MTX2x (r, g, b) 

The becoming matrix MTX2 is searched for. Thus, if conversion by the linearity matrix is performed in 
case the RGB data which are the 1st color coordinate system are changed into the CMY data which are 
the 2nd color coordinate system using the matrix searched for, the value besides a domain can be 
outputted about the CMY data used as output data. 

[0050] In addition, it is suitable for the color-gamut range of the above-mentioned middle image data to 
have extended equally in the both directions of positive/negative focusing on the value of [128] which 
turns into cenfral value to the range of [0,255] which should be outputted essentially. 
[0051] Moreover, in above-mentioned drawing 4 , although the color reproduction range of middle 
image data and output system image data is the cube space of the three dimension expressed with CMY 
in practice, it shows only the color reproduction range in CM flat surface by drawing 4 , in order to 
simplify explanation. Furthermore, although the range which output image data extends is made into the 
same value alpha as C shaft and M shaft orientations in this drawing, it is not necessary to set this value 
as the same value by C shaft, M shaft, and Y shaft orientations. Moreover, as for the range of Above 
alpha, ten to about 50 are desirable. 

[0052] The data separation section 23 divides the middle image data of the 2nd color coordinate system 
into the data outside the predetermined range, for example, the color reproduction field of the color 
picture output unit 3, and the data in a color reproduction field (the image data equivalent to the location 
of the outermost edge is included) (S2). In addition, how the middle image data of the 2nd color 
coordinate system is separated changes with compression approaches. About the compression approach 
of the middle image data of the 2nd color coordinate system, it mentions later. 

[0053] The color reproduction field compression zone 24 compresses the middle image data of the 2nd 
color coordinate system to be settled in the color reproduction field of a color picture output unit, and 
obtains output system image data (S3). 

[0054] Then, the example of the color-gamut compression approach (compress mode) in the above- 
mentioned color correction section 14 is explained. 

[0055] Example of [l:absolute colorimetric - law ~ ] ~ by the color gamut compression approach in 
this example 1 , in compressing into the color reproduction field of an image ou^ut unit the middle 
image data of the 2nd color coordinate system changed in the color data conversion section 21 , as show 
in drawing 5 , the middle image data of the 2nd color coordinate system of the above be divide into the 
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data outside the color reproduction field of this image output unit , and the data in a color reproduction 
field (the image data equivalent to the location of the outermost edge be include ) . And to the data 
outside the color reproduction field of an image output unit, compression processing is performed so 
that it may become the point of the minimum distance in the rim section of this color reproduction field. 
[0056] That is, by the approach of this example 1, the data which have a value below "0" are changed 
into the data of the value of "0" by color-gamut compression in each data of CMY in the middle image 
data of the 2nd color coordinate system. Moreover, the data which have a value more than "255" will be 
changed into the data of the value of "255" by color-gamut compression. The operation expression in the 
conversion at this time is expressed with the following formulas (2). In addition, in the above-mentioned 
formula (2), x shows the data value in each CMY of the middle image data outputted from the color 
data-conversion section 21, and f (x) shows the data value in the output system image data after color- 
gamut compression was performed. 
[0057] 
[Equation 2] 

[0 (x<0) 

f(x>-x (0SkS255);(x=c. m. y) •••(2) 
255 (x>255) 

[0058] Thus, by the color-gamut compression approach in this example 1, data conversion by color- 
gamut compression is not produced about the data in the color reproduction field of an image output 
unit. Moreover, since compression processing is performed about the data outside a color reproduction 
field so that it may become the point of the minimxmi distance in the rim section of this color 
reproduction field, the amount of data conversion by color-gamut compression serves as min. For this 
reason, since the output image data fi-om the color correction section 14 can be outputted firom a picture 
input device 2 as nearest CMY value to the color (target color) inputted into the image processing 
system 1, it becomes possible [ performing exact color reproduction ]. 

[0059] However, in the approach of this example 1, since all the data outside the color reproduction field 
of an image output unit are compressed by the location of the outermost edge of a color reproduction 
field, the gradation nature falls by the color near [ which is compressed ] the rim section. 
[0060] Example of [2 relative colorimetric ~ law - ] - by the approach of the above-mentioned 
example 1, although the accuracy of color reproduction is obtained, there is a problem that the fall of 
gradation nature arises by the color near [ which is compressed ] the rim section. The color-gamut 
compression approach in this example 2 controls a gradation nature fall by compressing the data outside 
a color reproduction field into the narrow field of the rim section for the purpose of controlling this 
gradation nature fall. 

[0061] If it explains concretely, as shown in drawing 6 , the compression field of width of face beta (five 
to about 25) will be set up near [ the ] a rim inside the color reproduction field of an image output unit. 
The boundary of the irmermost veranda of the above-mentioned compression field is set as a 
compression border, and it is the inside of the data outside a compression boundary, and a compression 
boundary (a compression boundary is included) about the middle image data of the 2nd color coordinate 
system at the data separation section 23. It separates into data. And in the color reproduction field 
compression zone 24, it compresses so that the data outside a compression boundary are settled in a 
compression field. 

[0062] That is, by this compression processing, it is (the distance to the compression boundary in the 
data after compression) (distance to the compression boundary in the data before compression), 
(compressibility: It becomes the distance to which beta/(alpha+beta)) was appUed. The operation 
expression in the conversion at this time is expressed with the following formulas (3). 
[0063] 
[Equation 3] 
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f(x>= X (p^£Z55-p) . . . (3) 

255-p+--i^(x-255+p) (k>255-P) 

[0064] For example, when referred to as alpha= 30 and beta= 5, by the above-mentioned approach, the 
data which have the minimum value below "0", for example, the value of "-30", are changed into "0", 
and the data which have the maximum more than "255", for example, the value of "285", are changed 
into "255." 

[0065] Thus, by the color-gamut compression approach shown by this example 2, the data of the 
compression boundary exterior where compression processing is performed about the color near [ which 
the saturation of gradation tends to generate by color-gamut compression ] the rim section are 
compressed into the field from a compression boundary to the rim section of the color reproduction field 
of an image ou^ut unit. For this reason, in this field, the gradation nature of the compressed data is 
saved and it becomes possible to perform color reproduction which maintained gradation nature more 
compared with Example 1. 

[0066] Example 3 of [:P erceptual method] By the color-gamut compression approach of the above- 
mentioned example 1 and Example 2, although the processing which thought repeatability as important 
was possible, in this example 3, the approach in the case of compressing by maintaining a hue is 
illustrated. In CMY (or RGB) space, since the component ratio of each color expresses a hue, by the 
color-gamut compression approach of this example 3, it compresses so that the component ratio of each 
color is maintained a compression fi-ont and after compression. The operation expression in the 
conversion at this time is expressed with the following formulas (4). In addition, by the compression 
approach of this example 3, since the operation by the formula (4) same about all pixels is made, in the 
color correction section 14, the separation processing by the data separation section 23 is omitted. 
[0067] 
[Equation 4] 



[0068] Drawing 7 (a) is used as the pixel data of the middle image data before compression by the color- 
gamut compression approach in this example 3. When drawing 7 (b) is used as the pixel data of the 
output system image data after compression, in order to maintain the component ratio of each color a 
compression fi-ont and after compression (xC+alpha): ~ (xM+alpha): ~ the relation of (xY+alpha) = 
(xC'):(x M'): (x Y') needs to be materialized, and this relation can be filled by the operation shown in the 
above-mentioned formula (4). 

[0069] Thus, by the color-gamut compression approach in this example 3, the component ratio of each 

color is maintained a compression front and after compression, and the output also of a manuscript like a 

printing paper photograph with a large color gamut which maintained the hue is attained. Moreover, 

color reproduction can be performed, without saturating gradation in the image after an output. 

[0070] The [example 4: Saturation method] In this example 4, the color-gamut compression approach of 

having thought maintenance of the saturation before and after compression as important is proposed. 

The saturation in CMY (or RGB) space is, the difference of maximum and the minimum value, i.e., max 

(c, m, y)-min, (c, m, y) in C, M, and Y. Since it is expressed, if it is made to be compressed while this 

value had been maintained, saturation is maintainable before and after compression. 

[0071] By the color-gamut compression approach of this example 4, the value of epsilon and phi is 

calculated by the following formulas (5) and the formula (6), using the minimum value as phi using the 

value beyond the maximum outside the color reproduction field of an image output unit as epsilon in the 

middle image data of the 2nd color coordinate system first. 

[0072] 

[Equation 5] 
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[inax(e. m. y)— 255 (max>265) 



[0073] 
[Equation 6] 

r 0 (ininSO) 

" -ratatc, m, y) (iiiin<0) 



•(6) 



[0074] And based on the value of Above epsilon and phi, the data value after compression is calculated 
by which [ three kinds of] following operations. That is, by the compression approach of this example 
4, the value of Above epsilon and phi is calculated in the data separation section 3, and it separates into 
the pixel data used as the pixel data used as the pixel data further set to the pixel data used as epsilon> 0 
and phi> 0, epsilon> 0, and phi= 0, epsilon= 0, and phi> 0, epsilon= 0, and phi= 0. In addition, the 
following explanation explains taking the case of the case of C<=M<=Y. 
[0075] First, in the case of epsilon> 0 and phi> 0, when drawing 8 (a) is used as the data before 
compression and drawing 8 (b) is used as tiie data after compression, the data value of Y which has the 
greatest value is set to 255+epsilon from it being epsilon> 0, and the data value of C which has the 
minimum value is set to -phi. For this reason, the saturation in the data before compression serves as 
255+epsilon-(- phi) =255+ epsilon+phi. Since this value turns into a value exceeding the maximum 
width 255 of the color reproduction field of an image output imit, in the case of epsilon> 0 and phi> 0, 
the difference of the maximum in C, M, and Y and the minimum value, i.e., saturation, cannot be 
completely saved before and after compression processing. 

[0076] Therefore, in order to maintain the saturation before and behind compression as much as possible 
in this case, it changes so that data value Y' after compression may be set to 255 by subtracting the value 
of epsilon about Y data with which the data value before compression exceeds 255, and it changes so 
that data value C after compression may be set to 0 by adding the value of phi about C data with which 
the data value before compression becomes small from 0. Moreover, about the data of M, the value of 
phi is added and data value M' after compression is calculated by subfracting the value of epsilon. 
[0077] That is, the operation expression in the compression processing in epsilon> 0 and phi> 0 is 
shown by the following formulas (7). Moreover, since it becomes a value outside the color reproduction 
field of an image output unit when the value of M+phi-epsilon exceeds 255 or becomes smaller than 0, 
ftie value of M' is changed into 255 or 0 in this case. 
[0078] 
[Equation 7] 

fC*=o(=C+#) 

M'=M+4-B ({aUM+4-8>255<0«F«M*-2B5 
M+4-a<0«)«fHM'«0) 

Y'=256(=Y-e) 



B>0, ♦>0Oi:* 



[0079] Next, in the case of epsilon> 0 and phi= 0, drawing 9 (a) is used as the data before compression. 
When drawing 9 (b) is used as the data after compression, the data value of Y which has the greatest 
value is set to 255+epsilon from it being epsilon> 0, and since the data value of Above Y turns into a 
value outside the color reproduction field of an image output unit, it is changed so that data value Y' 
after compression may be set to 255 by subfracting the value of epsilon. 

[0080] In order that the data of C which has the minimum value at this time may maintain the saturation 
before and behind compression, data value C after compression is called for by subtracting the value of 
epsilon like the above-mentioned Y data. Moreover, data value M' after compression shall be called for 
by subfracting the value of epsilon similarly about the data of M. 

[0081] That is, the operation expression in the compression processing in epsilon> 0 and phi= 0 is 
shown by the following formulas (8), and becomes a thing. However, since it becomes a value outside 
the color reproduction field of an image output unit when the value of C-epsilon or M-epsilon becomes 
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smaller than 0 in this case, the value of C or M' is changed into 0 in this case. 

[0082] 

[Equation 8] 

[C'=C-e ((i.UC-8<0«>^r4C'=0) 
e>0, *=0«)tt M'=M-e ((aUM-e<0«)NWM'=0) • • • (8) 
Y'=255(=Y-8) 

[0083] Next, in the case of epsilon= 0 and phi> 0, drawing 10 (a) is used as the data before compression. 
When drawing 10 (b) is used as the data after compression, the data value of C which has the minimum 
value is set to -phi from it being phi> 0, and since the data value of Above C turns into a value outside 
the color reproduction field of an image output unit, it is changed so that data value C after compression 
may be set to 0 by adding the value of phi. 

[0084] In order that the data of Y which has the greatest value at this time may maintain the saturation 
before and behind compression, data value Y' after compression is called for by adding the value of phi 
like the above-mentioned C data. Moreover, data value M' after compression shall be called for by 
adding the value of phi similarly about the data of M. 

[0085] That is, the operation expression in the compression processing in epsilon= 0 and phi> 0 is 
shown by the following formulas (9), and becomes a thing. However, since it becomes a value outside 
the color reproduction field of an image output unit when the value of Y+phi or M+phi exceeds 255 in 
this case, the value of Y' or M' is changed into 255 in this case. 

[0086] 
[Equation 9] 

rc-=o(=c+*) 

e=0. ^>0(Ott ■ M'=M-I-* (iat> M+*>25S«)I^H:M'=255) • • ■ (9) 
Y'-y-l-t ((BUy+*>255«)«fH:Y*=255) 

[0087] Furthermore, since the whole of each data value of CMY will exist in the color reproduction field 
of an image ou^ut unit in the data before compression, data value conversion will not be needed, but the 
saturation in compression processing order witih a natural thing will be maintained at the case of 
epsilon= 0 and phi= 0. 

[0088] Thus, by the color-gamut compression approach in this example 4, the difference of the 
maximimi in C, M, and Y and the minimum value will be maintained as much as possible a compression 
front and after compression, and it becomes possible to perform color-gamut compression processing in 
which saturation maintenance before and after compression was thought as important. 
[0089] As for selection of each compress mode explained by the above example 1 thru/or 4, it is more 
possible than the control panel 4 (configuration : refer to drawing 2 from the display, setup key, etc. 
which consists of a hquid crystal display) with which image formation equipment is equipped for a user 
to do input directions at arbitration. At this time, if easy explanation of compress mode (the compression 
approach) is added, or it displays what kind of image is obtained on the above-mentioned display and 
made to make a user choose the desired mode as it not by the compress mode itself but by each 
compress mode [ what kind of ], it is intelligibly [ for a user ] suitable for it. 
[0090] 

[Effect of the Invention] The image processing system of this invention is a configuration equipped with 
a conversion means change into the middle image data which consists of the 2nd color coordinate 
system which has the color-gamut range set up as mentioned above more widely than the color- 
reproduction field of the above-mentioned image output means in the input system image data inputted 
from the above-mentioned image input means, and a compression means compress the above-mentioned 
middle image data into the range of the color-reproduction field of the above-mentioned image output 
means. 

[0091] So, the input system image data expressed according to the 1st color coordinate system is set to 
the 2nd color-coordinate-system space. By mapping a color reproduction field as middle image data 
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which has the color-gamut range set up more widely than the color reproduction field of an image output 
means, and performing compression processing to tiie above-mentioned middle image data after that 
Conventional L* a* b* The coimt at the time of performing compression processing in space compared 
with the case where color-gamut compression is performed becomes easy, and the effectiveness that 
exact color correction processing can be performed at high speed is done so. 

[0092] Moreover, the above-mentioned image processing system has a separation means divide into the 
data outside the field of the color-reproduction field of the above-mentioned image output means, and 
the data in a field further the middle image data which consists of the 2nd color coordinate system, and 
the above-mentioned compression means can consider as the configuration which compresses the data 
outside the field of the color-reproduction field of the above-mentioned image output means into the 
location of the minimvun distance of the rim section of the color-reproduction field of the above- 
mentioned image output means. 

[0093] so , since compression processing be perform about the data outside the color reproduction field 
where compression processing be perform by the above-mentioned compression means so that it may 
become the point of the minimum distance in the rim section of this color reproduction field , the 
amount of data conversion by color gamut compression serve as min , and since the above-mentioned 
middle image data can output as nearest color to the input system image data of the 1st color coordinate 
system , it do the effectiveness that exact color reproduction can perform . 
[0094] Further the above-mentioned image processing system about the middle image data which 
consists of the 2nd color coordinate system moreover, after [ the rim section of the color reproduction 
field of the above-mentioned image output means ] setting up a compression boundary inside a little It 
has a separation means to divide into the data outside a compression boundary, and the data within a 
compression boundary the middle image data which consists of the 2nd color coordinate system of the 
above. The above-mentioned compression means The data outside the field of the color reproduction 
field of the above-mentioned image output means can be considered as the configuration compressed 
into the field of Hazama of the above-mentioned compression boimdary and the rim section of the 
above-mentioned color reproduction field. 

[0095] So, the data of the compression boundary exterior where compression processing is performed 
are compressed into the field from a compression boundary to the rim section of the color reproduction 
field of an image output means, and accumulate, in this field, the gradation nature of the compressed 
data is saved and the effectiveness that color reproduction which maintained gradation nature more can 
be performed is done. 

[0096] Moreover, in the above-mentioned image processing system, the above-mentioned compression 
means can be considered as the configuration which maintains the component ratio of two or more color 
components, and is compressed into the color reproduction field of an image output means for every 
pixel data of the middle image data which consists of the 2nd color coordinate system. 
[0097] So, the component ratio of each color is maintained the compression front by the compression 
means, and after compression, and a manuscript like a printing paper photograph with a large color 
gamut also does the effectiveness that the output which maintained the hue can be performed. 
[0098] Moreover, in the above-mentioned image processing system, the above-mentioned compression 
means can be considered as the configuration which maintains ahnost imiformly the difference of the 
maximum of two or more color components, and the minimum value, and is compressed into the color 
reproduction field of an image output means for every pixel data of the middle image data which 
consists of the 2nd color coordinate system. 

[0099] So, the difference of the maximum and the minimum value in each color component of the image 
data of the 2nd color coordinate system is maintained by the middle image data before compression by 
the compression means, and the output system image data after compression, and the effectiveness that 
color-gamut compression processing in which saturation maintenance before and after compression was 
thought as important can be performed is done. 
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(3) 

3 

L* a* b* , l' a' b* -^CMY) frfcftltntJ^ 

[0 0 0 8] iiSClEL* a* b* SPa^fc 

itS^SL' ftSa' • b' fcttS 

jii«*<&v>©T% c I E L* a* b* mx'<Dmm 

10 0 0 91 mmi±. imm^^mt Celtic lo 

[0 0 10] 

m^t. ±E1'B{llli»r-^'*^ ±SSii«m;^¥SO 

[0 0 n ] ±iB0M{c,tntf. » 1 o^fci 9 

Gi«. CMY««V«l±RGBffilffl) KSiJrT 

[0 0 12] ^cD'^> ±m^m9iT~^\cmm^ 

[0 0 1 3] iSS, ±lsai;'3Sii«iT-^«s ■ 40 
[0 0 14] ±i5ii«ijai3i^ss. ^ec. S2 

<Of^llS«l«d[>^i!i3[)aj9E!tt<i!>{&B(cSf|i-rS«« 



1$M2 0 0Z-9 4 82 6 
4 

[0 0 15] ±E<7)«S?Kj:n{J. ±ie^^«*g{:iio 

[0 0 1 6] sfc, iiSifiSijaiagKi. ^2 
o^fej^ J: 9 a54'Raffli«T-^'fc-:3<'^ti:IBiHM;^i 

mm^^u ±E&mmii. ±fammm<o 
[0 0 17] iBom^ic^m. jitzBmmti:^ 

Co 0 1 8] tk. immsm-^iis ±mm 

[0 0 19] ±IB<0«fi2k:J:mf, EiRS^&Jci^iBDSS 

[0 0 2 0] ±i3S«JiiassT-«. ±iaE*g^ 

^ttZCtif'X'^Zo 

[0 0 2 1] _hs2o«figK:in;i, ffig^gfc^sffag 
M(0*lffliii«r-? tBmi(Diiitimmf~'ft.X\ 

[0022] 

lav^blal oteS::Jv^TSiW-rn(f. jjcTo3i»?ifa5 
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5 

CO 0 2 3] 02 ^^mmmmm^m 

mm mmM^m 1 icij^-miskktim m 
2 bijy-mmtim mmmij^m 

[0 0 2 4] ±ia5tj5-iiiflyBrassfin±, a/ 

/Tfe»5S«i5i 5, my-fA'ftmmi e, tij:fti8i! 
fiiE^i 7. Rmmmmistis^bmstix 

CO 0 2 5] ±3BA5-ii«iA*SliS2{i. mtf C C 
D (Charge Coupled Device)^fliA/-c;^^-v^ffiJ;D« 
flg^n, JKSi*^&cOK«)e«l^. RGB (R G : 

CO 0 2 6] *7-B«x^jga2 tris^sienfer 
2. a«»««iaa5i 3. fefflEffii 4, ji4Bg/T6 

1 7, RtfflSilSSJttaSPl SiOmV^BtU CMYK 

[0 0 2 7] A/D (7tOi'-/1*J^#';W 0 
i±, RGB<or-:>'ny«Jf%x->*^;l/^S^fe:gift1-5ib 
OT> ->'x-f'f>'i'"ME8Pl Ui, A/D^ift»10 
<}Ct)S*5nTt/c:r>'?;V'(?)RGB^fK:^bT, ;<77 30 

CO 0 2 8] A:^RIIH?iliES!5 1 2 v^^'lil 

ESB 1 He T^a<^)S*i*^^ ») ^'•nrc r g b ( r 

[0 0 2 9] ^«^«ffiaa51 3tt, RGBfl^^O, 

/i/^f^flaspi 6, &r;pi^sjft«!ia8i5i 8'\i:ffi;^^$ 
CO 0 3 0] ftMmapi 4»±, fe^©*Sfi:*sofe 

i&Kx ^KiRSE»««trCMY (C : i^TV • M : v 



»P12 0 0 2-948 26 
6 

[003 1] H^^/Tfel^SSP 1 5 tt. ■fe1iiE^(^)C 

MY(D3fet^j&^5M (K) mn^mt^mm 

S3js^«/Tei^a5i5T?®aMfcJ;or> cmy© 
3 c M Y K o 4 fe®^?K:g»^n«, 
C0 0 3 2]±iEii4dyBrao-«ifcbT, 

(x) . XiJimT'-'^^C, U, Y, til;^?ti«r 
-f^C , M' , Y' , K\ UCR (Under Color R 
enoval ) (0<y<l) tfl^t, HSfiE/T 

[0033] 

^^^^ ^ . 

M'=M-VK* 

CO 0 3 4] 2Srd7'r;i'^JBiaSP I 6{i. Il4fi2/Tfi 
ISiSPl 5*»JA;'3«n5CMYKm<01i»T"^'fc 

aaSietRttt^ CMYKl^(Oii«T-^'fcStt 

[0 0 3 5] fsmmsm 1 3 mxtrm 

CO 0 3 6] src, ?i«^fRj!aaa5 1 z\cxmAm^ 
fev^T. xm^mmit^fcrnvx-j^T. • 7-1' 

Pin^masi 8T% s«*s5{-ii«*ia^ti:^i- 
it bt^n^n^Bis^si^Ttsj: 5 

[ 0 0 3 7 ] ? 5 1 V mm^m 1 3 itr^g©« 

[0 0 3 8] ±aLfc^&«ra!ft^*n/cB«7'-^'fi. 

ixxijv-mmmmzv^x-htix^o 
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[0 0 3 9] cmmmSdii. B«T-5f«rlBS 

m immm tmrnt^i^m. mtfx 

CO 0 4 03 ^5tv^T\ ±ffife«iEiJl 4©flWifej:tJ«i 

So 

[0 0 4 2] ±IBfeT-^'^»S52 1 tt. ^ 1 CD^^ 

LUT (Lggk Dp Table)«ffll'»rc:^S«^, r^^-^/l'* 

CO 0 4 3] H3©«ljKfcfel>Ttt, » 1 tD^fel^H:. 
»B»5'~^'CTfflV^&n5RGB«&Rl?fetl, JI2 

6, >!79-ii«t^^*»^3fciBV^■c, t^t^-^u^^ 

*affflb-CfifflIEL/fcR' G' B' ^-^f^ffi^J^aft 

[0 0 4 4] ziOBJ, Bafc^l-A^fe:, ±l2fe 

a, Zlb^fStt, RGBfe««K)^6>L* a* b' feffi 
ft'vfiD^^, L* a* b' ■feS«U)^e.CMYfeffi»'^(D 

m^^t^^n<ommsm^Titf-:>TkA^\ rg 

B-CIEL' a* b* . CI EL* a' b' -CMY 
[0 0 4 5] felf^tB«?iga5ZZti, E4fc^r=t7 

m9t7'-^<o&mmm^ [-«, 255+a] icm 
[0. 255] fcstffflifrrsffc'ecMYfeSPig-eo 

-^r«»2(D«^CD*|IB]M!7*-a'e««t% (S 
1 . 



1*582 0 0 2-9 4 8 26 
8 

CO 0 4 6] C<l-e, J:.^'&f-mm^2 1 k::fel<-^T 

[00 4 7] mhX. fSl<mm-Q3^^RGBT" 

i3y-/^-j=f- (CMY) «;^+Y>tT*<D»ro7*-^r 
(RGB) ^Sft. *©mM«A>6, 
(c, m. y) =MTXX (r, g, b) 

[0 0 4 8] Ijg^ttf, ±giifi?ffi;^3l6BfcTm;^pr^«: 

( (c, m, y) = (0, 0, 2 5 
5) ) SrX^l'yLfc®^, ^<omf-ifi}'^ (r. 
g, b) = (2 0 0. 2 0 0. 2 0) f^^fetTS 

(0, 0. 2 55) -MTXX (200. 200, 2 

0) 

iias j: 5 *^ h y ^';^M T xtfi^sns. 
[0 0 4 9] cncjt^Ls 

Sie*X*+i'LfcBjOfift^ (r, g, b) = (2 3 

0, 2 30, 1 0) -r^oftfctsiis cncwicts 

Sg2<D«fe3ROT-i'« (c. m. y) = (-5. - 

5, 2 6 0) ky^^rfftMwm mimiimicxm 

(c, m, y) -MTX2X (r, g, b) 
t*«Th';^;^MTX 2****0 CCcfc^fcLT* 
a6/'=-r b 'J ^'X^fflV^r^ 1 R G Bf- 

«Jg 2 <^J«felRT'2& S C M Y K^l" a IRKISI 

[0 0 5 0] ±^B*lBI■I»r-^'<ofe«^eHtt. * 
mti^m^t [0. 2 5 5] loeatji^u 'i>iM 

tfii [12 8] ^««'DtciEt<^>Pi;^lSi{cJ^^fc?l 
[0 0 5 1] Sfcs ±ffiH4(C^3l^T, *lifllB«r-^' 

T'^sni&3*7t©4:3?SfflT-*«*<s B4T'f±ili** 

iltm\ fft:. ±ffiaO|gH{±, 10~5 0Sfi*W 

[0 0 5 2] r-iS'i^jKPz 3t±, %z(omm<r,^m 
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5 (S2) o iSis fszmmo'pm^r-^^m 
[0 0 5 3] fei?sffl«fl6iiiaJ2 4a. m2<omm<o 

tfPJIIi»T-^t«*7-H«ffi*SlfiOftSS««rtK: 

iKt«J;7fcffil8U aJ:^S^S»r"^f«fl5 (S 

3) , 

[0 0 5 4] s^v^T. mmm 1 4T-ofe«E0is* 

[0 0 5 5] 1 : absolute coloriietric m 

[0 0 5 6] ■r**)^. *«1 ©^Jffi-^ttv SS2©«fe 

roj WT©fi«*fr«T-5'tt> -feKESKJ;^ 
T roj (Dtffi^f'-^ncseiftsns. rg 5 sj 

5J m(Or-?iiim-Sti^Ct.tiS:}&o CtOiLtO) 

micmzm^mrio^ (2) fcr**^*, 

ift, ±IK (2) IL^^^X. xttfex-^f«»fl52 1*^ 

6 tu^r * tis *Mta«7'-^ <?? c M Y * n^nfji ^3tt s 
r-^fffi^^L. f (x) ii^mmmf^^itmiii 20 

[0057] 
[»2] 

ro 0'«>) 

fCsWx (OScfi5a):^-o.JB.y) -"(a) 
[255 ^>255} ^ 

_t 



#^92002-9 4 82 6 
10 

: [0 0 5 8] C«r)J:5fc, *CTlK:felt5fe«EEl6;^ 

[0 0 5 9] &u *M 1 ©7?sfctev^Ta> mmt 

[0 0 6 0] [032 : relative colorinetric JLSS 

[0 0 611 Mmmmt^t. 06c^tJ;^ic, 
C5~2 5S«) <omsm^^ti>. ±mwm 

[0 0 6 2] rato^. (ffilitfto 

5«S[^««TOa (3) KT«Sn«, 
[0063] 
[SSt3] 
(»<o) 

(^&^S-p) « • • (3> 
(z>265-p) 



[0 0 6 4]m{^x a-3 0. 5-5i:tft»&. ± 

E^rftm roj ^^Togm Wit-HTs r-3 0j 
(?)««*r5r-^'{i roj fcSift^n, 5 sj w 

±<D**:tt, r2 8 5J <tH»£#r*x-!5'tt 

[0 0 6 5] dOA^Ks *«|2T*^bftfe«EEi|||*g 
-ett, fe«£Ell6fcJ;^>TieBIO»«*^UW^*Va 



[0 0 6 6] CM 3 : Perceptual^] ±mm 1 l5J;t5fif!I 
0^*«!a^«. CMY (*fettRGB) 2gMTettSh 
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11 

a: (4) fcTll«n«o iiS> *tfB30ffiBi;5«i?tts ^ 
T©fflRK:-3V>T|a)-«DS (4) {c^StttSEjb^ftSnS 

[0067] 
[SK4] 

255 



1^512 0 0 2-9 4 82 6 
12 



•(8) 



-(,+a) 



■ -(4) 



255+2a^ ' 10 

c 0 0 6 8 ] 3 \cm^^mttmx'ii. s ? 
(a) ^smmmmf-i'mm'f^^tu a 
7 (b) ^smmmm»r-i'mmT-^tL 

(xc + o):(x. + a):(xr + a)=Occ"):(x i'):(x y') 

mm'^&t^Ltzimm^. ±ia^ (4) i^^mw 

CO 0 6 93 Z.(Oi^^K. *W3te*sl?Sfe«EH3?^ 



[0 0 7 4] ^-bT. i:S6ftJ:lf 4>0«lcS-:J*, « 

e>0ja-:3«>0tft«ii^f-^', e>0Ji.O4) 
= 0t%«ii3gx-^'. 6 = 0fi"P*>0i:*5B^f 
-^f. :l3j;tfe=01.':)(|» = 0^*§Ii3Sr"-?K^li 

[0 0 7 5]5fe-f. £>0fi':>«>0O*&Et±, 08 
(a) *ffli8McD7*-^?tU 08 (b) ^ffiST^Of* 

Y(Ox-iffitt 2 5 5 + e t>, S/>©ffl%^t 

^tcm^BS^H. 2 5 5 + e- (-*) =2 5 5 + 6 

■^t^i<, emit. ®miim^mm<ost 



[0 0 7 0] C«I4 : Saturatioaffi] *M4T?{i, ffiW 
jSf«, CMY (fftJiRGB) ffiSSTCDS^m*. C. 

M. Y<o'p(owckmtMi'bmt(om. t^^t, «x(c, 

)n,y)-ain(c,i,y) -eS^n-Src*, COfiA^HH^^nfc 



CO 0 7 6] UftjB'-pT, (:0*»^fcttfi£ttM«OSl^fi 



[0 0 7 1] *0r4Ofe«ffiia;5iftm fajK^ jb2 

T, fi^5J:tf#<!)«*WT05S (S) , S (6) tJJo 

[00723 
[R5] 



[0 0 7 3] 



,t)-8S5 {mm>asa 



[0 0 7 7] rftt)'6, e>0S.-:3«>0O»&©ffiW 

5Sfc«0KSJ««ft4. 
[00783 
40 [R7] 



f=0f=C4+) 

y-assf-Y-e) 



[0079] e>0ao«-0<0»^{c(i, £99 
(a) %ffl»ific?)r-5t tU BI9 (b) SfieaftOT* 

tSYOr-^MttZ 5 5 + B fcttD. ±teY©7*-a' 



. . .C7) 

«*i«|M-6C £-??fiB»»<OT-^f|iY' *»2 5 5 kft 
[0 0 8 0] ZKOe. «/h©ffl«#r« CCx-^f 14, 
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13 



[0 0 8 nt^t)^, e>Oa-D« = 0(!!)*fr©E« 

flauc-«<o«t)«M3ic'-o) 



#Bg2 0 0 2-9 48 2 6 
14 

*0t*5„ {iU C-s. *fe«M-e©il 

[0 0 8 2] 



[008 3]31i:Ks e«ofio0>ocD*&(i:{±. si 
0 (a) ^&m<OT-i'i:U 01 0 (b) «:ff?r^ 

[0 0 8 4] zm. J!yc<Dffi««t«YC!)T-if{4^ 

It'=o(=c+») 



[0 0 8 5] r^to^^ e^OS.-O0>O<om<OE.^ 

micmf^mminrf<o^ C9) cj;oT,T*nfe 

> [0086] 
[ft9] 



[0 08 7] ^St. e=oB.-:3« = O0lg*k:a, E 

[0 0 8 8] c<Di^\c. mi^^^f^m&mm 

-Ptt. E«Mi:BESmi:i»C. M. YO*0«ycfflii« 

Co 0 8 9] WJ:0«y 1 *V>L 4 KT3l«bfta-ffir& 

[0 0 9 0] 



30 'g:«t^TV-%««t?a&«. 

[009 1] =(:mfL. ^ 1 ossfejsft J: 

40 [0 0 9 2] ±iEB»«iaSMas ^2 
Co 0 9 33 j£-n»*A. ±asflEiii#Rfc*oTBEitaa 

50 wm^t^^m. fe«E«t:J:«7*-^'««fitt«/h 
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[0 0 9 4] £fc. ±£BttjemSB. ^2 

L,te±T% ±m 2 oafeS^ t) ft « *MiS»x-^'«- 

±iBE*i8#Stts immtnii^m 
CO 0 9 5] ^m^. mmm-^ti^^mm 

[0 0 9 6] tfc. mmmsmn^. ±esti»# 

CO 0 9 7] *W4>*s JBDB?iilcJ:4£E«Mfca8a 

[0 0 9 8] mmmmwriii. tmm 
CO 0 9 9] *nt5>^i> BEiw?aK<fc5ff«ss(i'0*tsa 



g) ^r>B200 2-9 48 2 6 

16 

[ill] *^^o-^jg^*^tfeoT*!?, mm 
CH2] *a«os«ffla«fi«ii^fcfy5';v*9- 

CHS] Jb£ieWfiiSBIc1l}^&n««ttlEffO«lj£ 
CB4J CMY3{«yST®JEIimfeJ;tfEI8S^1?OftS 
[05] ±EifS!j!^i§(cMV'&nS6?^ffi«(0£ 

[06] i.wmm^mtm^'^<im^mm<om 
[07] }im'msmw.vLn\^^timnmm& 
(a) immm»T-i'mi'. w itsm<o 
[08] iwmmmmsicm-^nzmmmm 

(a) aH»i5©ii«7'-^'iSS^U (b) tiffiK 
[139] JlBiifitffl3^iBtfflV>5n5feB!K«a«OE 
(a) ^mmmV^-^m^^ Cb) aE«g 

CBi 0] ±smmmim.tcm\i^p>n^&^m<o 

(a) itSmmWf-^^U (b) liEEffi 
[01 13 L* a' b* S.m&m.mil' b* ¥ 

30 m^cmirdatfmtmm'^i, 

1 «7-i!i»sasst mmm^m 

z 1 fef'-^'g^ffls im^m 

2 3 r-^t^^lMP (iHK¥i0 

2 4 ^mmmrn (mmm 
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l3 



5 



I WM*fr p < 
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1$r»92 0 0 2-94 826 



[05] 



[06] 



Ml 



[07] 



i3i 



[B8} 
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CBOl CB08 CBtZ CB16 CCOl 

CE18 DBQ2 DB06 DB09 DC25 
5C077 LL19 IIP08 PP27 PPZ8 PP32 

PP33 PP37 PP47 PP52 PP53 
SCOTS HBOl HB02 HB08 HBll UIO 

LA26 LB02 mi RAll 1U29 
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#M2 00 2-94 826 



